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3C Re-acylation using an anhydride 

The method is exemplified using acetic anhydride and the 
other cellobiose esters can be made by substituting the 
appropriate anhydride for acetic anhydride. 

5 

A 3 neck 500cm^ round bottomed flask was charged with 
cellobiose heptanonanoate (5g, 3 . 78xl0"^moles) and toluene 
(50 cm^) . The mixture was stirred, creating a pale yellow 
clear solution. Acetic anhydride (1.16g, 1 . 13xl0~^moles) was 

10 added slowly via a pressure equalising dropping funnel. 

When its addition was complete, the reaction mixture was 
heated up to 120°C and refluxed for 6hrs . The mixture was 
cooled down to room temperature and all solvent removed by 
rotary evaporation to yield a crude gel-like solid, which 

15 was filtered off and re-crystallised from THF-MeOH 

(2 0cm^ : 120cm^) , filtered off, and dried at 40-45°C. Yield:- 
4.4g (85%) . 

In Table 1, the substituent listed is at the anomeric 

2 0 carbon, and the %Y listed is the proportion of the anomeric 

OH which has been converted to the specified acyl group. 

The %A (a anomer) and %Y (extent of acylation at the 
anomeric carbon) can be determined by proton NMR 
25 spectroscopy, using a Bruker DRX 500MHz NMR Spectrometer. 
The samples were run in 99.8 atom % D-Chloroform (CDC13) 
solvent containing 0.03% TetramethylSilane (TMS) . 

In the spectra obtained for acylated cellobiose using proton 

3 0 NMR spectroscopy, the alpha and the beta anomeric forms have 

distinct peaks at distinct chemical shifts. The location of 
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the peaks also depends on whether the anomeric carbon is 
substituted by hydroxyl or by an acyl group. A do\iblet at 
low field is due to the proton on the anomeric carbon of the 
alpha-anomer (J axiai-equa= 3.8HZ; 6.26ppm) when the anomeric 
5 carbon has been acylated , whereas the corresponding doublet 
is at a chemical shift of 5.36ppm when its siibstituent is 
hydroxyl. Correspondingly, the spectrum comprises a set of 
doublets at a higher field due to the proton on the anomeric 
carbon of the beta anomer (J axiai-axiai 7.9HZ; 5.65 ppm) when 
10 the anomeric carbon is acylated and at a chemical shift of 
4.82ppm when the anomeric carbon is merely hydroxyl 
substituted. A linear comparison of the peak areas enables 
the relative proportions of the two anomers to be 
determined. 

15 

The ability of proton MMR spectroscopy to distinguish 
between acylated cellobiose molecules in which the 
cellobiose anomeric carbon is substituted by an hydroxyl or 
acyl group can be enhanced by employing a method in which 

2 0 the spectrum of the as-made sample is taken, the hydroxyl 
group in the sample is reacted with trichloroacetyl 
isocyanate (TCAI) and the spectriom of the sample is taken 
again. The chemical shift for TCAI-adducted alpha molecule 
is 6.33ppm and for TCAI-adducted beta molecule is 5.73ppm. 

25 By comparing the peak areas of the spectra, the relative 

proportions of the alpha plus beta hydroxyl, alpha acylated, 
and beta acylated molecules can be determined. 
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Table 1 



Ex 
No 


Ester substituent 


Route 


a, P 
ratio 


%Y 


MP 
(°C) 


1.1 


Benzoyl 


3A 


2% a, 98% P 


97 


68 


1.2 


Benzoyl 


3B 


96% a, 4% P 


100 


85 


1.3 


2 -Naphthoyl 


3A 


1% a, 99% P 


100 


84 


1.4 


2 -Naphthoyl 


3B 


99% a, 1% p 


100 


85 


1.5 


Ethanoyl 


3C 


33% a, 67% p 


98 


68 


1.6 


Ethanoyl 


3A 


62% a, 38% p 


99 


87 


1.7 


Ethanoyl 


3B 


92% a, 8% P 


79 


92 


1.8 


n-Hexadecanoyl 


3A 


16% a, 84% p 


97 


50 


1.9 


n-Hexadecanoyl 


3B 


98% a, 2% p 


100 


55 


1.10 


Cyclohexanoy 1 


3A 


3% a, 97% p 


100 


79 


1.11 


Cyc lohexanoy 1 


3B 


89% a, 11% P 


97 


70 


1.12 


Cy c 1 ohexanoy 1 


3A 


4% a, 96% p 


98 


78 


1.13 


Cyc 1 ohexanoy 1 


3A 


8% a, 92% P 


100 


79 


1.14 


Cyc lohexanoy 1 


3A 


8% a, 92% P 


95 


77 


1.15 


Biphenoyl 


3A 


3% a, 97% p 


100 


84 


1.16 


n-Propanoyl 


3C 


54% a, 46% p 


100 


84 


1.17 


n - Pr opanoy 1 


3A 


41% a, 59% P 


99 


83 


1.18 


n-Butanoyl 


3A 


18% a, 82% p 


100 


84 


1.19 


n-Butanoyl 


3B 


95% a, 5% P 


98 


92 


1.20 


n-Pentanoyl 


3A 


38% a, 62% p 


100 


81 


1.21 


n-Hexanoyl 


3A 


13% a, 87% p 


100 


87 


1.22 


n-Heptanoyl 


3A 


18% a, 82% p 


100 


86 


1.23 


n-Dodecanoyl 


3A 


26% a, 74% P 


100 


78 


1.24 


n-Tetradecanoyl 


3A 


39% a, 61% p 


100 


71 


1.25 


Cyc 1 ohexane 
ethanoyl 


3A 


5% a, 95% P 


97 


80 



Example 2 

In this Example, cellobiose heptadecanoate esters are 
5 prepared using the routes described for Example 1, but 
employing decanoic acid instead of nonanoic acid in step 1. 
The results are summarised in Table 2 below. 



